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ABSTRACT : PROBLEM TO BE SOLVED: To obtain a variable capacitor which is low in loss and 



excellent in frequency characteristics by a method wherein a first and a second electrode 
are arranged confronting each other as being insulated from each other, and an organic 
P-N junction where a P-type organic compound semiconductor layer is brought into area 
contact with an N-type organic compound semiconductor layer is sandwiched in between 
the first and second electrode. 

SOLUTION: A variable capacitance capacitor has such a structure where an organic P-N 
junction 4 is laminated on a plate-like first electrode 2, and a second electrode 6 laminated 
on the junction 4 confronting the first electrode 2. A P-type organic compound 
semiconductor 41 and an N-type organic compound semiconductor layer 42 are brought 
into area contact with each other to form the organic P-N junction 4. The organic 
compound semiconductor layer 41 is of P-type or has a function to transfer holes, and 
polytriphenyiamine compound shown by a formula has a function to transfer holes. In the 
formula, R1 to R37 each denotes a hydrogen atom, a methyl group, an ethyl group, and 
an Isopropyl group respectively, XI and X2 are separately selected out of a methylene 
group and a thioether group, and (n) is one or more. 
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\zmmvM^oymm.(n±i^ (02 (b) \zm 

mmmti±%<tifz>h\,z\i.. pmmn-^ 
wmwmAim<\.x. m-WM.'^mmA 
2&ff<ts. mm)m-k±t<thtzm\i. p 
mmit-^wmmA 1 m< tx. mtmc-^^ 
^MWMA2m<th. mmw?i-(nmi. 1 : 4 

-4 : \X:hh. ^*J, -Sr<0^^#:14 1 , 4 2>6>'S 

mm. 1 0 nra*i) Ji^wi, mm 

[0048] psti'fb^ii^t^*«4 1 iii.mmM 
wt^mmmA 2(r)m-m<th^tx\ mp 

m-^ik-Aimmm.mjL^'thzbifix-^h. m 
mz\t. -^m'mi^M(r)W^-k2oonmm.^zL 

3 0VtCtl.;i:{>T-#l.. ^1PN«^4C0 
JIA^ 1 0 nm*}lt L^t^^lCtt. iBlEA'DC 2 . 
5Vmt^£^^h<^TlXltommh. 



[0049] (Sllli2tOV^t)<KtC|lllffi2 

li- m±%\z^h^ti. m^\^Ln&hixm^ 

\i3yry^<nm'cm^H-tl. t^j:hK git 

m2mmbixmtifzi^. msmfficRm 

< ^ 0 . mnw.&m'n< taltdsbJM J^y^-n yfy 

^tmm.m-:iyfy^tixm^m<ts:h. mz 
xmizmu^mt^j:^. ^m^z\i, mmm 

A^fflV^ A,ix|,:i^tCti, 1 0 n mJiU: 1 0 0 n mlXfX 
im^lZii. 1 00niiitL]:4OOnmiaTr*§;t 

[ 0 0 5 0 ] ; ; t-c'{±, mmmizi mmw 
Mim^ix^tzi/'. mizmcrmmi. mm 
Lzmmmmm. mmizxiv.m<^m. mm 
ixmmtmizii*):^i^hi. mmmmim 
mm^ztmixo. iQ/miio. oqam 

mzM^mA^ yry-fc^ymmmm&tn 

(r>mmm o . 7 Q/amt ifzM^m. m 
(^m^iizxl^mlmB^(otzl^. mmiix 

Ito. 

[005 1 ] w,i9&2ffym^^ixm. 
ffl mmmm m^^o t ixmiim^^^^ 

0, w.^ti(>mtx\^immi'm2Bzm^ 
iiimmA 1 , 4 2mmi:mimi<^j:itz 
H). ^im2<Dmmmmiwmmizmi 

XI. OQ/DJiLtlO. 0Q/DmTT'l)§. 
7. 0Q/DiyT<OfflajSfiitM«5r«^ti, H 

\w&2^mmphmth^tmti\\ ^rJ3. 
%i^2i:mmmhmiii.^. ^<nmsk 

^iti^^timh, mth^\^%miz-o 

^inm2iixifsmm3iiw-mx'hi. 

[00 5 2] (m2l®6fcoV^t)-^W^r3yf>- 
fts ffivv^^7XlET-fi«t*$:n]^Ctl./i*:)K 
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k *JJLt^fi§<X7t , t 0 i'^Jx 1 0 0 %X% ->T 

§ft*«^-tS«EcOifi^:*«7- 2 . 5Vii^h+2. 5V 

0- lSg%tl±5fiS%mTT'*>l.^tA' 

Si:$il?t«^(c{i, 'J^'!'A(7)#*g$r0. lfifi% 
^^tftltfiv^. ^43. 1121^6 4,mil:ffi2 till 

[0053] («g«7 tCOV^T ) Smfc<tl>m<7)ffi 

m2m@ 6<7)sa*>^>::it^ &s 3 jt -5 ? tm 

^^tihZbifmtLw :i<r)i.o-^j:mm7bLX 
lii.m^lOOn mJiLh 5 0 0 n m\;XT(^mt':r)V'7- 

[00 54] l-:)cO|lte.%«(cfei,^-C. HI (b)\Zm 
f J: 3 , ±fec7) J; a ^£-nffmM 2 , e ^ J: V-eixtt 

tt. Jllli*^JB8t::ioTiJ±$ti^-*f<0^lS«c 

1 i:ll2S«9 tc^Stc^S^iTv^s, 

[00 5 5]. (SKI. 9{coi,^T) icOid^rSiK 

1 , 9 1 LT WfclS€§ix^rV^*^. 

2, 6i3j:tf#^PNJS-^<*:4^ffiM-t&3ti'b, 
mil. 9\i. ■^%<^<r>7^'itii^imm^^^^^j:V^ 
{,(r>X'h^Z.h-hmtL\-^, ^<r)i.oti:W^hLX\i. 

jKWtcaSl. 9OJS;2(L*«0.'2mmUl±0. 5mm* 
)1IT'*)I.*5^{C«, a«l . 9£7)^S{i2. Ommx 
1. 2 5nim*^^,3. 2nimX2. 5mmgJgT'S>9, 
SMI. 9<r>m^ifiC). 5mmJiLhl. ImmOTT'ab 

LtlA. 5mmX3. 2mm*>/;> 1 0 OmmX 1 0 Om 
mm.\,Z-fh^tti^X'%h. 
[00 5 61 (^^jfStwOt^t) 90 



mm^^-thmmmsbLxM. ~mii,z\fmm.it 

^W343»tl.^PN«-^«s4{i. •?-^')ffiffiS]KioJ:Lf 
HmSS^ 7 0°C*-i;> 8 5°CgSiTl^SfcS< I. 

»e80«i^*S)!S*^'ii'-^r< t i> 7 0'CX'hh(OX\ * 
f6B3{:t5(t-g>^P Nti^<!|!4 JiL^Uf^ 
Sar 7 0'C*»^> 8 5X:Sffi^T'?Nffit:i^< T^f.!:: fc b 

mi%^x. *wMiz^hT!!$^mA^yTy^iimim^ 

mz%iibxmii^. 

[ 0 0 5 7 ] § , iMummizim 5 m tLh 5 o 

til tJlTi^T;P 5 S fzii i^Oytf <r>W^M^Mx. ^Zb 
«H8^iiK-tl.ii:*5«atc^&, imcAO, m 

^hmx-ft^. wmizxi^mPNw^m^ff)y 

[0058] g»S8 J: *)ii±$tifz2tk<Dmm 1 , 
9mUi. mm^i 5 0 p p mOTtCPS l.fc$i«;ir 

x^mx-ttzbmtLw z(oxo^j:mm^bi 
m^X'h. M^vxm^^i^tixi^x^K imnixbix 

[00 5 9] ( b ) {c^$ill>*3fgB3 

-s. i-f. mi»Ri±fc^f-mc5isai$^t2.5ii^ajL 

mffit LT£?)mHtffi2BJ;y^§iai«ffi3^}^«-ri.. 

m 1 2 ii^itbm® 3 1 1 ixz^mh 

-H^bLXXi. |gl«S2fcJ;i;f?iaj«®3*i»^Ji^ 

bt^X'%. ^i«ffi2feiygim«ffi3*<^«tt-b5s 
msk Kwmm ^mfhzbifix%h. t^a. %m 

m. 1 icon 1 Ilfii2i5 J:lX5l{ii«S3{±5v^{::^$^l 

[0060] ^ 1 «S2±tcPM*li^b^!|^3^ 

1±{'. iilfc{5l3r|BIl:ffi«S:*-ri,NS^a-fk^%^ 
#i*:«4 2 ^J^ffifS i t CJ; 0 . ^ft:«4 1.42 
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[006 1] w,z^ 'mh^fium^^mz^tfzM 

\i. mmA 1 . A2m&.'^mti-h'^hftM 

2m9tmm\t^imzm'^b^xMmi 
itcio, ^wn^zm^^m-ovry^mwi 
fih. tt^. mimm.zm\z:mix\,i\\ 
ztryt^.mijxwmix-nm. mm, 9Uz 
m^y--k^^znxm, tt^. ^imm^m 

mifdti. 11 (h)\,z^tio\z. mmi itf^ 
iim2me) tmm9bimixt5<zbm 

[0062] mmmxu, -ncom i . 9m^ 

^tX'ji^z. 2r>t:J±(0PNmit-^mimtiiX 
miXl2o\:J±cnPNm^-^4 1 bihmtiir 

m2, 6bpi^^j:i:iyfym. mifzm^tix 
hi<. mmm^hxtxw tt:. mizm-^ 
timw¥\<o:iyfytmmmixi>x\\ 



[ 0 0 6 7 1 $ f>(c. pmtm-^mmMA i ± 

&.T<^t8l,Z7ri^tllh^JX (8-^y'J/7- 
T;l-5-»>ix$:ltfcJ:0, S^50±2. 5n 

^«:i4 2^. pmm^mmmAiiz^izm 
^ci.i5(:«iuc. z<7)to^zix, mpm-^w 
Aim&itz, ^rfe, 01 (bxoi^fc. pmm 
■fb^#3l*l4 1 cTHiffl^ MJ;^ ( s-^yj 

[0068] 
(^tS] 



[0063] 

tii\ &.T<mmmmi^(omiizm^fim 
mmm^fht:>^i>zmm^f,iiiK^X'h*). w 

[0064] imni) 
(mm) 

('^^A:iyfyfff)m)W-?)^0. 5mm. 112. 
5mm,*ff3. 2mmX'hlW^I^A'7X*'ii^^J:l£ 

mt^nmBz. mmsAm'^9±iQ/DX'hh 
^ y^^j^mikMxf^'/i'izx ^min&2iitx/ 

^mmSW^Uz, f^im2C0mi2. 3mm, 
MWi2. 5mm-CiliO, 5iaj«S3Ofili0. 7m 

m, mii2. 5mmt'j.o, mn^2t3iv^\^m 

^3ffMI,ZiM0. 2mmC0^^^mzj&^tlZb 

tio, nim2iitxf^\ii!,mm3^m^zmi 

[ 0 0 6 5 ] g 1 l{g2±fc, WT<0^7fc*$ 

ixl>*f 'J h ij 7 1 -/ITS Wk^ife^^tfcJ: 0 . 1^ 
50nm±2. Snm.lll. 7mm. l!^7l. 8mm 

(^pmtm-^mmmA i srsa l^. ;<ot § . 

11 (b) tS^tidt. llllS2cOH«ffiS:5K'Jh 
'J yx->V7Vyit-^mzX mmit.:. 
[0066] 

[fl:7] 
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10 0 6 9] mz. mtm'{t-^^^mi^m4 2±{c4 

0. IQ/D. m^ti^lSOnm. Witn. 7mm. m 
m^l. 8mmco^2Sffi6S:SSUv:. tfc, Mmco 

m^z^±^ m^^iitm2'mek^\}iimm3tf^m%m 
tzmmtixnz^ M2iig6*^^. ¥#ftJi5<5oij 
m. hvx /y-h) rji$.~'^Mzmm 

y-ik^mzj;: *)mmti/im i m« 2(7)iiffi(c*^ftT 

mm2(7)fmii. mi«si2i5j:r^iajmffi3m<7)+ 
^i>^ii>m^2<rmstTizi)Art:m^tii:i4^v h 

IE6±tC{i, li{l:y^l'Vr:'>A*^^>^|,iiy?i2 0 0 nm 

mBMimmizj: mm itz, 

[ 0 0 7 0 ] -:^r. *ISh'x 7 X y Affix^f^f i^i^ 

^^O^f^WfiO. 2Pa- scOMigJSfl^XjJf^^-ffi 

MZ . afi*i 1 0 ± 2 /zmcO«*ti/ V^il mR%^^ 
^■^ti^mi. m^t^O. 5mm, i|i*^'2. 9mm. 
mj1}^2. 5mm<0iieK;if7X*>^>^^m2*R9O 

^t¥4 imi:mnLfcmimmii,zzff)m2m^9^m 
o^h^xMELx. ^m^m.-it^'thztizx*) 

t:ti\ 7 o'C(^mm:ffxwmfs.TX'$>'ytifz»b. mmi 
ti-mizmtifz. 

[0071] ( ^^^ft 3 yy-'y^ff^mm ) 'i%(>tLfc^ 

(a) iZT^t. SE^•^b<7)SJ^{^^3V^T{i. -f>i-''>A 
mi:tl*^4)^^i|i2. 3mm(7)mim«E2SrBffit 
t. HO. TmmcOfiajmffiSf-f^tUc. 02 



(a) (C:^$il|,J;pt, -2. 5V*^^>+2. 5Vc7) 
®H<?)«ESrErc!iirri.t. l«75 0 0pF*>ii$!?l 1 5 0 

p FtT'ffm^s*'''j-r{3^-ft;L7t, ^ ^^tisse o 

^C. ffl*fSS9 5%. EpjDmE+2. 5VC0^T. 31 
^ji^3 0 0B#raf^i7)»lt^4<?)^^t*{i± 1 %mx' 

hr). i^mz^iit:mm^t:^sLrz. t-rc. ias7o°c 

O^ffT, +2. 5V(7)EPJP1E^3 0 0 0B#H;&»JtT 
a^«Lfcf^(C. -2. 5VA^^>+2. 5V£OffiH<7) 
«£ESrElttDL.Tt. f5;5 5 0pF*>^,|5;l 1 OOpF* 

x'^^mm-Tiz^iti. imzmrj-zmx^^^ 

[007 21 mklZ. aK7 0*C<7)^T. +4. 8V 
cOEPSDlffiS: 3 0 0 0 ^ra^^lfCjS^l: L^tf^fc. - 
2. 5V*^^>+2. 5Vc0^i7)mESr£njDLTi.. 
600pH*»f,l!jl00OpHt X'Wm^M.ipU ~7I,Z 
^-fbL)t. ClOt^. *S2. mm<^mi«ffi2^ltffit 

if^tm. g^T'^o. EpjpmE*^'2. svco^-^c 
no. 86%Th-ofz.-ij.mim&2^mmtLx 

1. 6V<r)«BE2-6PJnLJt*^cO**^{i:4. 5 2%T' 
fy-^tzf/, ll]SSJ:ra®t^^A>^rV^ffia*-C■^)o^:. 

1 k H z ff)-X.mME ( 1 V ) J Epjp Lf.:!^^ 
S^itLT. ^Smi OOkHzcOSa«E ( 1 V) Sr 

[0073] ( mmm 2 > 3<^^(^m^mm 
miz-^^^xmmth. 

( n yfy^cr^fm ) 

[0074] ( |li|0« 2 ) 3 £0*^Bj£OSiJ,?)|||| 

miz'?\,^xmm-ti, 

{^mA-:}yfy-^ff)im) msizax^x. ir^i. 
co-i3com±iz.mm&m*^o. 7Q/ax'hi^i)^ 

^>^§mi1«l2^^>t/^fc5iajmS3 afc b2rS 
SU^. ^im@2<7)^^Ji2 0 0nm. ilS{i44. 7 
mm. «iff70. Omm-Cifer^ft. §iaj«ai3ai7)ff;^t 
{i:2 0 0nm. miiS. 0mm. |5ff34. 8 5mmT 
5iai«S3bc0J9^{i2 0 0nm. (§{±5. 0 
mm. M^f 34. SSmmt'^^yt:. i^t:. |gimffi2 
i:?ia5®S3ai:<^^ (03 (b ) #H3) Jio. 5mm 

x'h*). mmtzmimmitBimmmhbmms 

(a)#Bg)t0. 5mmT*>-?^c. 

[ 0 0 7 5 ] <J:C. ^ 1 ^2±{C. J^TO-ftg T-^$ 

100 + 5/4II1. iti3 0mm. KtT3 1 . 85mmcOP 

mm^t-^'mmm4ii:2-:>w§u^, i<r>t^. 
mimm2coHMm^^v hV7 j:-)UTi.yit-^iz 

[00761 
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1^9] 




[0077] § ^.{C, 20<7)Pa«^W**iS'l 

i±«mmt. J.:iT<7>ftiofcs$iii.4, 4' • 

-t';^ (2, 2-i''7x-;l't'=:;U) T^P7x-;l.'$r.^: 

tLt. ff^l0 0±5/:Jm. 13 0mm. MfS 1 • 
8 5mm«Na:tli{b^!W^ftl4 2$r, PStllL 



7^ (2, 2-'J7x-)V\L-A^) f/P^x-^PtiOt 
SLft, ^fc, CKOtStOH. 4, 4' ' -fx (2, 
2 - >'7 i -;l-t'r:;l' ) t;1/7x -/l^lffllffiS a ■ 

[0078] 
[^tlO] 




[ 0 0 7 9 ] 2-^mmtm^^mm4 2 

±(^ih-?tLiZO . 2±0. lfil%<7)i;f'?Ai:9 
9. 8 + 0. lfi*%<07;l^S-'>At$r|5lli|l«tl. 
;tfc:J:>). ii«jKS«*so. 7±lfi/D, jf;^*«3 
OOnm. Ii**3 1. 1 5mm, *fi=*>'3 0. 85mm 

iffi6 b t?iaiiffi3 b t A<^-fimiMWKrBEti. 

ioit. mmea- 6b*>^>, *»*14 2c0il 
ffi, 4, 4' • -fx (2, 2-v7x-;l'f-;l/)T 
;U7x:^/H:ta$ii!t#»fi|sa41com fciV^ 
U h 'J 7x-;P7S y-fb^t J: Ofea^ix^Sllffi 
2 comat/dHtt t H f >>A fc r^l-S At 
tUc. *t|SllMi6a • 6b±W4, Z^-ffci/U^yA^ 
4,^r|,Ji;^ 2 0 0 nmi7)«^7 ^ItK J: U 

[00 80]-*. Sg)&«2 0±5juin(7)0. 2M&% 
mti^VA. iiXV2MM.%Oy^v-<)Wi-^^i- 

A Y-k-^rnhmmm^-^ {im ■■ ^^^^^ 

7'?^)V-\-)^.Wh\. 1mm, ia36mm. ^ff 

muzz.m2m9m^^htxmLx. m 
mzwrnkm^^ixmcu;!^. $^>{:8oickjd 



^Lxwmiz:m^^'txmiWL-2yrv^m 

[0081] {^^m^ yfytmm #f>n^^ 
m*.^yfymi. /h§^:^§t3yfyW2i 
m\i,zm^hfz3S=f--:i yfytx'h o , tmzx h 
mm(dmii2Wimzmm2mm. ^itam 

3a- 3bS:»gfcLt, -2. 5V1)^i^+2. 5V4 

X-mx-MEmMth fc , J<;8 0 0 0 0 P Fi^(>^^ 1 

8 3 0 0 0 p Ftxmm^R¥v -rt^-fti^:. t 
ti. m^mx-mmmmio. iQOTt^ro 

[0 082]|B;RV^a:Kl, 92:ffl>-->I.C:i:{CJ: 0. i 

z:^<mUzti:ikiimi:ibi,zth:iti>X'% 
I.. 4^. ;«;iia«««Ri±{c. -*rcoiS2, 6m 
4il/i*tlPNg^4$:4 00 0 0ffl. "^MJ-y^X 

mizixmmm i o^A'^> i o ofsti^L-^ 
m:iyfytx'hmmmmiim(>iifc. 

[0083] 

iwnmm mmzm^m^-^yfyfiziix 
ismx'i^mmmm^m^yfy 
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[0 0 84] a^^. v-y^y^zmv^hiii^t-^m'^. 

0, 1 cm^lOl 7000pF*>*>60000pFi 
VGiMizm^Z k *<T-# 2. (fC^r < . fBffi 2 . 6 is J: 

nw&Am^^tt^^mM.-:jyTyfimk-r^ z t 

c 0.0 8 5 ] ^mzw^h-si^ma.^y'fy-fii. tis 
^mmis^wsimijmiz 5 v ^mi mmsmmzm 

g 6 0 r , tBMigJK 9 5 %c7)iggJK^T{:: 3 0 0 

feaLt^>^ms^■*-'^&<^^S!IL^v^. $<i>(c, 03t 



(b) {iHl (a) OA-A' JSaiifflia 

[02] (a) {i:, ^HBHtc^^^SJ^ftayT'yi?-^ 
( b ) (i, i^zi»;i4 1 , 4 2<OJl;^f^Sr^^'f>lJ:/;3a^ 
[03] ( a ) {±*3^Bflk:«l.fl6o^$fia yxy^- 

(b) {i03 (a) COA-A' laKBH 

(c) «i03 (a) <DB-B' t^mmm 

[04 ] 1iStfi01x-if- h >j-v'7';U3yTyHf Srvl- 

[05] ( a ) iimkff)\y—f-h y^y^ 
(b) {i05 (a) ff)A-A' 

1 %imm. 

2 m%m 

3 ?ltB«ffi 

4 WSPN^^ 

4 1 pmwt^m^wm 

4 2 NM^^b-^tl^Mcl 

6 112 

7 ffiSl 

8 ««« 

9 m2S« 



[04] 
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[HI] [15] 




4 ««PNji«f^ 
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[03] 

(a) 
B' 




A1 pmmittmmn 
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